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(54) Game systems and repeaters therefor 



(57) The invention provides a game machine and a 
repeater therefor wherein, even when individual data of 
operation terminal equipments are to be stored, there is : 
no necessity of re-connecting an external storage appa- 
ratus for each of the operation terminal equipments and 
a sufficient capacity is assured for the storage capacity 
which can be used for each one operation terminal 
equipment The game machine includes a game ma- 
chine body, a repeater, a pair of operation terminal 
equipments, and a pair of externa! storage, apparatus. 
The repeater includes a body-connectable transmis- 
sion-reception section for connecting the repeater to the 
game machine body, a pair of terminal equipment-con- 
nectable transmission-reception sections for connect- 
ing the operation terminal equipments to the repeater, 
a pair of storage apparatus-connectable transmission- 
reception sections for connecting the external storage 
apparatus to the repeater, and a control circuit. The ex- 
ternal storage apparatus are provided in a one-by-one 
corresponding relationship to the operation terminal 
equipments such that individual data of the operation 
terminal equipments may be stored into the external 
storage apparatus, respectively 
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Description 

This invention relates to game systems, and can be 
applied to a game machine such as a video game ma- 
chinejor home use or for individual use, and to repeat- 
ers for use with game machines. 

A conventionally videogame machine for home use 
or for individual use typically' includes an operation ter- 
minal equipment such, as a control pad to a game ma- 
chine, body. An external storage apparatus such as a 
memory card which has stored in advance or stores var- 
ious data regarding operation environment of the oper- 
ation terminal equipment and process data during play- 
ing of a game is connected to.the game machine body. 

Another video game machine by which a game can 
be enjoyed by a plurality ot piayers at a time has been 
developed and put on the market recently.' In the video 
game machine, an operation terminal equipment is not 
directly connected to a game machine body, but a re- 
pealer is connected to the .game machine body To the 
lepeatei, a plurality of operation terminal equipments 
can be. simultaneously connected -. ; 

However, in the gamemachine of the type just de- 
scribed wherein a plurality of operation terminal equip- 
ments can be simultaneously connected to a game ma- 
chine body via a repeater, an external storage apparatus 
is directly connected to the game machine body. .Con- 
sequently, in order to record individual data of : -the oper- 
ation terminal equipments into the external storage ap- 
paratus, the external storage apparatus' connected to 
the game machine body must be replaced with another 
external storage apparatus each time it is intended to 
store data of a different one of the operation terminal 
equipments connected to the game machine. body via 
the repeater. Accordingly, cumbersome operations are 
required when a plurality of players enjoy a game simul- 
taneously using the gamemachine.: 

However, it is also possible, for an external storage 
apparatus connected to a game machine body to be uti- 
lized divisionally or commonly by a plurality ot operation 
terminal equipments to store individualdata of the op- 
eration terminal equipments into the external storage 
apparatus. ' - 

In this instance, however .the capacity of the exter- 
nal storage apparatus which can be used per one oper- 
ation terminal equipment is limited. When the capacity 
is insufficient, another external storage.apparatus must 
be re-connected. - . 

■ ... . Further, in this instance, . since the external storage 
apparatus is utilized in units of a plurality of operation 
terminal equipments, the operation terminal equipments 
to be connected to the repeater are limited to operation 
terminals which arc compatible with the external storage 
apparatus. Accordingly, it is impossible for only some 
operations to be replaced. 

According to an aspect of the present invention, 
there is provided arepeater for a game machine, which 
comprises an operation terminal equipment-connecta- 



ble transmission-reception section for transmitting and 
receiving data to and from a plurality of operation termi- 
nal equipments, .an external storage apparatus-con- 
nectable transmission-reception section for transmitting 

5 and receiving data to. and from a plurality of external 
storage apparatus corresponding to the plurality of op- 
. eration terminal equipments, a game machine-connect- 
able transmission-reception section for serially transmit- 
* ting and receiving data to and from a game machine 

io body, and control means for selectively connecting the 
. game machine-connectable transmission-reception 
section to: the operation terminal equipment-connecta- 
ble transmission-reception section or the external stor- 
age apparatus-conneetable transmission-reception 

75 section. ;r , . ' 

According, to another aspect of the present inven- 
tion, there is provided a game system, which comprises 
. a game machine body , having an operation terminal 
equipment-connectable connection section, and a re- 

20 pealer connectable to the operation terminal equip- 
ment-connectable connection section by serial commu- 
nication and allowing connection thereto of a plurality of 
operation terminalequipments and a plurality of external 
storage apparatus individually corresponding to the plu- 

25 rality of operation terminal equipments by serial com- 
munication, the repeater including control means for se- 
. , lectively connecting the plurality of operation terminal 
equipments and the plurality of external storage appa- 
ratus connected thereto to the game machine body 

30 In game machines and repeaters for game ma- 

chines embodying the invention having the construc- 
tions described above, a. plurality of external storage ap- 
paratus can be simultaneously connected to the repeat- 
er. Consequently, for example, by connecting a plurality 

35 of external storage apparatus in a one-by-one corre- 
sponding relationship to a plurality of operation terminal 
equipments connected to the repeater so that individual 
data of the operation terminal equipments may be 
stored into .the respective external storage apparatus, 

40 any external storage apparatus need notibe re-connect- 
ed for any of the operation terminal equipments con- 
nected to the repeater. Further, a sufficient capacity can 
be assured for the capacity, of an external storage ap- 
. paratus which can be used for each one operation ter- 

45 minal equipment. 

- Embodiments of the present invention provide a 
game machine and a repeater therefor wherein, even 
when individual data of operation terminal equipments 
are to be stored, there is no necessity of re-connecting 

so an external storage apparatus for each of the operation 
terminal equipments and a sufficient capacity is assured 
for the storage capacity which can be. used for each one 
operation terminal equipment. 

Embodiments of the invention, will now be de- 

55 scribed, by. way of example, with reference to the ac- 
companying drawings in which like parts or elements 
are denoted by like reference characters, and in which: 
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FIG. 1 is a schematic view showing a game machine 
system in which a game machine and a repeater for 
the game machine embodying to the present inven- 
tion are incorporated: 

FIG. 2 is afunctional block diagram of the game ma- 
chine shown in FIG. 1: 

FIG. 3 is a block diagram illustrating signals and da- 
ta communicated between a game machine body 
and operation terminal equipments and external 
storage apparatus of the game" machine : system 
shown in FIG. 1 ; 

FIG. 4 is a functional block diagram showing an ex- 
emplary construction of the operation terminal 
equipments shown in' FIG. 1; 
FIG. 5 is a similar view but showing an exemplary 
one of the external storage apparatus shown in FIG. 
1: 

FIG. 6 is a diagram illustrating communications be- 
tween the game- machine body and the operation 
terminal equipments and external storage appara- 
tus shown in FIG. 1; 

FIGS. 7 A to 7D are-diagrammatic views illustrating 
exemplary data communicated between the game 
machine body and- the operation terminal equip- 
ments and external storage apparatus shown in 
FIG. 1; 

FIGS. 8A to BD are diagrammatic views illustrating 
a communication procedure between the game ma- 
chine body and the external storage apparatus 
shown in FIG. 1 by a packet; 
FIGS. 9A to 9E are time charts illustrating commu- 
nication timings between the game machine body 
and the operation terminal equipments and external 
storage apparatus shown in FIG. 1; and ' ■ 
FIGS. 10 to 12 are diagrammatic view showing dif- 
ferent constructions of the repeater shown in FIG. 1 . 

Referring first to FIG.. 1, there is shown a game ma- 
chine system in which a game machine embodying the 
present invention is incorporated. The game machine 
system shown includesa video audio outputting appa- 
ratus 10 such as a television receiver, and a game ma- 
chine 20 connected to the video audio outputting appa- 
ratus 10. The game machine 20 includes a game ma- 
chine body 30 connected to the video audio outputting 
apparatus 1 0, and a repeater 40 connected to the game 
machine body 30: A pair of operation terminal equip- 
ments 81 and 82 can be simultaneously connected lo 
the repeater 40, and also a pair of external storage ap- 
paratus 91 and 92 can be simultaneously connected to 
the repeater 40. The external storage apparatus 91 and 
92 are formed, for example, as memory cards.' 

The operation terminal equipment 81 and the exter- 
nal storage apparatus 91, and the operation terminal 
equipment 82 and the external storage apparatus 92, 
have connection sections individually disposed in a jux- 
taposed relationship at upper and lower stages so that 
the corresponding relationship among them can be 
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identified readily. 

Referring now to FIG. 2, the repeater 40 includes a 
body-connectable transmission-reception section 51 , a 
pair of terminal equipment-connectable transmission- 
reception sections61 and 62, a pair of storage appara- 
tus-connectable transmission-reception sections 71 
and 72; and a control circuit 59. ~ 

' ■ The body-connectable transmission-reception sec- 
tion 51 connects the. repeater 40 to the game machine 
body 30 and communicates data with the gamamachine 
body 30 by serial communications: In the arrangement 
shown, the body-connectable transmission-reception 
section 51 is connected to a terminal equipment-con- 
nectable transmission-reception section (not shown). of 
the game machine body 30. 

■ The terminal equipment-connectable transmission- 
reception sections:6-1 and 62 connect the operation ter- 
minal equipmentS'81- and 82 to therepeater 40 and com- 
municate data with the operation terminal equipments 
81 and 82 by serial communicalions, respectively. 

; The storage apparatus-connectable transmission- 
reception sections 71 and 72 connect the external stor- 
age apparatus 91 and 92 to the repeater 40 and com- 
municate data with the external storage apparatus 91 
and 92 by serial communications, respectively, ^r . 

. The control circuit 59 performs conversion and se- 
lection of data from and to the game machine body 30 
connected to the body-connectable transmission-re- 
ception section 51; the operation terminal equipments 
81 and 82 connected to the terminal equipment-con- 
. nectable transmission-reception sections 61 and 62, 
and the external-storage apparatus 91 and 92 connect- 
ed, to the storage apparatus-connectable transmission- 
reception sections 71 and 72. 

In particular, data from the operation terminakequip- 
ments 81 and 82 are received by the terminal-equip- 
ment-connectable- transmission-reception sections 61 
and 62 and undergo necessary conversion by the con- 
trol circuit 59. Then, some of the data are stored into a 
buffer memorynot shown - Further, the data from the op- 
eration terminal equipments 81 and 82 are collectively 
•transmitted fromthe body-connectable transmission-re- 
ception section 51 to the game machine body 30. 

Data from the external storage apparatus 91 and 92 
• are received by the storage apparatus-connectable 
transmission-reception sections 71 and 72 and then un- 
dergo necessary conversion by the control circuit 59. 
Thereafter, they are transmitted from the body-connect- 
able transmission-reception section 51 to the game ma- 
chine body 30. ■ ■ 

Data from the game machine body 30 to the oper- 
ation terminal equipments 81 and 82 are received by the 
body-connectable transmission-reception section 51 
and undergo necessary conversion by the control circuit 
59. Thereafter, those data which are designated as data 
to be sent to the operation terminal equipment 81 by the 
game machine body 30 are transmitted from the termi- 
nal equipment-connectable transmission-reception 
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section 61 to the operation terminal equipment 81. On 
the other hand, those data which are designated as data 
to be sent to the operation terminal equipment 82 are 
transmitted from the terminal equipment-connectable 
transmission-reception section 62 to the operation ter- 
minal equipment 82. 

Data from the game machine body '30 to the exter- 
nal storage apparatus 91 and 92 are received by the 
• body-conneclable transmission-reception section 51 
and undergo necessary conversion by the control circuit 
59 Then, those data which are designated as data to 
be sent to the external storage apparatus 91 by the 
game machine body 30 are transmitted from the storage 

' apparatus-connectable transmission-reception section 
71 to the external storage apparatus 91 . Meanwhile, 
those data which are designated as data to be sent to 
the external storage apparatus 92 by the game machine 
body X are transmitted from the storage apparatus- 
connectable transmission-reception section 72 to the 
external storage apparatus 92 ' 

In this instance, the external storage apparatus 91 
and 92 connected to the storage apparatus-connectable 

' - transmrssion-reception sections 71 and -72 of the re- 
peater 40 are provided in a one-by-one corresponding 
relationship to the operation terminal equipments 81 
and 82 connected to tho terminal equipment-connecta- 
ble transmission-reception sections 61 and 62 so that 

* individual data of the operation terminal equipments 81 
and 82 are stored into the external storage apparatus 
91 and 92: respectively- • 

Signals and data which are communicated between 
the game machine body- 30 and the 1 operation terminal 
equipments 81 and 82 and externa! storageapparatus 
91 and 92 via the repeater 40 are illustrated. in FIG. 3. 
Referring to FIG 3 the signals and data 1 include a com- 
munications starting notification signal {DTR.transmitted 
from the game machine body 30 lo i the operation termi- 
nal equipments 81 and 82 and the external-storage ap- 
paratus 91 and 92, a starting acceptance signal DSR 
transmitted from the operation terminal equipments 81 

■ and 82 or the external storage apparatus 91 and 92 to 

" the game machine body 30 transmission data^TXD 
transmitted from the' game machine body 30 to the op- 
eration terminal equipments 81 and 82 and the external 
storage apparatus 91 and 92. transmission data RXD 
transmitted from the operation terminal equipments 81 
and 82 and the external storage apparatus 91 and 92 to 
the game machine body 30, and a serial- clock signal 
SCK transmitted from the game machine body 30 to the 
. operation terminal equipments 81 and 82 and the exter- 
nal storage apparatus 91 and 92. - 

Referring now to FIG. 4, each of the operation ter- 
minal equipments 81 and 82 includes a control section 
1 formed from a CPU, a ROM in which a control program 
to be executed by the CPU and so forth are written, and 
a RAM used as a working area of the CPU. A serial l-O 
port 2 is provided on a side of the control section 1 which 
is connected to the repeater 40 Meanwhile, a parallel 



l-O port 3 is provided on the other side of the control 
section 1 which is connected to switches SW which form 
a manually operable elements of each of the operation 
terminal equipments 81 and 82. 

5 • Referring now to FIG. 5, each of the external stor- 
- age apparatus 91 and 92 includes a control section 5 
formed from a CPU,- a ROM and a RAM. A serial l-O 
port 6 is provided on a side of the control section 5 con- 
nected to the repeater 40. Meanwhile, a parallel l-O port 

10 7 js provided on the other side of the control section 5 
and connected to a flash memory MEM which serves as 
a storage section of the external storage apparatus 91 
or 92. 

Communications between the game machine body 

15 30 and the operation terminal equipments 81 and 82 and 
external storage apparatus 91 and 92 in the example 
described above will be described in more detail with 
reference to FIGS. 1 to 6. 

As communications between the game machine 

20 body 30 and the operation terminal equipments 81 and 
82, a communications starting notification signal DTR of 
one bit is first transmitted from the game machine body 
30 to the operation terminal equipments 81 and 82 and 
the external storage apparatus 91 and 92 via the repeat- 

25 cr-40. In response to the communications starting noti- 
■ fication signal DTR, though not shown in FIG. 6. a start- 
' . ing acceptance signal DSR is transmitted from the op- 
eration-terminal equipments 81 and 62 or the external 
; storage apparatus 91 and 92 to the game machine body 

30 30 via the repeater 40 Then, the operation terminal 
equipments S1 and 82 and the external storage appa- 
ratus 91 and 92 enter a reception waiting condition in 
: which they wait reception of transmission data TXD from 
' the game machine body 30. 

35 - Then, transmission data TXD including an identifi- 
cation code of the operation terminal equipments is 
transmitted from the game machine body 30 to the re- 
peater 40. The identification code is transmitted from the 
repeater 40 to the operation-terminal equipments 81 and 

40 ' 82 and.the external storage apparatus 91 . However, the 
external storage apparatus 91 does not respond to suc- 
ceeding transmission data TXD since the identification 
code is different from that of the external storage appa- 
ratus 91-, but only the operation terminal equipments 81 

^5 and 82 start communications in response to reception 
of the identification code. 

The transmission data TXD from the game machine 
body 30 to the operation terminal equipments 81 and 82 
are transmitted such that those to the operation terminal 

50 equipment 81 and those to the operation terminal equip- 
ment 82 are successively transmitted in order beginning 
with those to the operation terminal equipment 81 . Then, 
those data to the operation terminal equipment 81 arc 
transmitted to the operation terminal equipment 81 by 

55 the repeater 40 whereas those data to the operation ter- 
minal equipment 82 are transmitted to the operation ter- 
minal equipment 82 by the repeater 40. Then, transmis- 
sion data RXD are transmitted from the operation termi- 
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nal equipments 61 and 82 to the repeater 4-0. The re- 
peater 40 adds different identification codes to the indi- 
vidual data from the operation terminal equipments 81 
and 82 included in the transmission data RXD. Then, 
after the transmission data TXD are transmitted from the 
game machine body 30 to the repeater 40, the transmis- 
sion data RXD are transmitted from the repeater 40 to 
the game machine body 30. The transmission data RXD 
are obtained by collecting the data transmitted from the 
operation terminal equipments 81 and 82 to the repeater 
40 to a group of data. 

Communications between the game machine body 
30 and the external storage apparatus 91 and 92 are 
successively performed beginning with the external 
storage apparatus 91. In particular, firstas communica- 
tions between the game machine body 30 and the ex- 
ternal storage apparatus 91 . a communications starting 
notification signal DTR of one bit is first transmitted from 
the game machine body 30 to the operation terminal 
equipments 81 and 82 and the external storage appa- 
talus 91 and 92 via the icpeailei 40. In response to the 
communications starting notification signal DTR, though 
not shown in FtG 6. a starting acceptance signal DSR 
is transmitted from the operation terminal equipments 
81 and 82 or thccxtcrnal storage apparatus 91 and 92 
to the game machine body 30 via the repeater 40 Then, 
the operation terminal equipments 81 and 62 and the 
external storage apparatus 91 and 92 enter a reception 
waiting condition for transmission data TXD from the 
game machine body 30 

Then, an identification code of the external storage 
apparatus is transmitted as transmission data TXD from 
the game machine body 30 via the repealer 40.- The 
identification code is transmitted from the repeater 40 to 
the operation terminal equipments 81 and 62 and the 
external storage apparatus' 91 . However ; -since the op- 
eration terminal equipments 81 and. 82 have different 
identification .codes from the received identification 
code, they do not respond to succeeding. transmission 
data TXD. but only the external storage apparatus 91 
starts communications in response to reception of the 
identification code. : . 

Then, the succeeding transmission data TXD are 
transmitted from the game machine body 30 to the ex- 
ternal storage apparatus 91 via the repeater 40. Then, 
transmission data RXD are transmitted from the exter- 
nal storage apparatus 91 to the game machine body 30 
via the repeater 40. 

On the other hand, as communications between the 
game machine body 30 and the external storage appa- 
ratus 92, a communications starting notification signal 
DTR of one bit is first transmitted Irom the game ma- 
chine body 30 to the operation terminal equipments 81 
and 82 and the external storage apparatus 91 and 92 
via the repeater 40. In response to the communications 
starting notification signal DTR, though not shown in 
FIG 6, a starting acceptance signal DSR is transmitted 
from the operation terminal equipments 81 and 82 or the 
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external storage apparatus 91 and 92 to the game ma- 
chine body 30 via the repeater 40. Then, the. operation 
terminal equipments 81 and 82 and the external storage 
apparatus 91 and 92 enter a reception waiting condition 
5 - for transmission data TXD from the game.machine body 
30. 

. . — Then, an identification code of the external storage 
apparatus is transmitted as transmission data TXD from 
the game machine body 30 to the repeater40. The iden- 

io tification code is transmitted from the repeater 40 to the 
operation terminal equipments 61 and 82 and the exter- 
nal storage apparatus 92. However, since the operation 
terminal equipments 81 and 82 have different identifica- 
tion codes from the received identification code, they do 

is.' not respond to.succeeding transmission data TXD, but 
only the external .storage apparatus 92 starts communi- 
- cations in response <to reception of the identification 

• code. ; ■ v . . ■ ■' 

Then, the succeeding transmission data TXD are 
20 transmitted from the game .machine body 30 to the ex- 
ternal storage apparatus 92 via the repeater 40. Then, 
transmission .data, RXD are transmitted from the exter- 
nal storage apparatus 92 to the game machine body 30 
via the repeater 40. 
25 ..FIGS; 7 A to 7D illustrates an cxcmplaryvconstruc- 
. .., tion of a. packet of, data communicated between, the 
■game; machine body v30 and the operation terminal 
equipments' 61 and 82 and external storage- apparatus 
. ■ 91 and 92.- FIG 7 A illustrates data to be transmitted from 
30 the game machine body 30 to the operation terminal 
. equipments 81 and 82. The data include a protocol Pro, 
a command Cmd and -a mode Md followed by data- of 8 
bytes x 4. An identification code of an operation termi- 
nal equipment is- included. in the protocol Pro. FIG. 7B 
35 illustrates datato be transmitted from the operation ter- 
minal equipments 81 and 32 to the game machine body 
. 30. The: data include an identification code -I D and an 

• acknowledge Ack followed by data of 8 bytes x 4. 

FIG. 7C;illustrates data to be transmitted from the 
^0 - game machine- body 30 to the external storage appara- 
tus 91 and 92. The data include a protocol Pro, a com- 
mand Cmd and a mode Md. followed by data of 128 
•bytes. An identification code of an external storage ap- 
paratus is included in the protocol Pro. FIG. 7D illus- 
^5 trates data to be transmitted from the external storage 
' apparatus 91 and 92 to the game machine body 30. The 

• data include, an identification code ID and an acknowl- 
edge. Ack followed by data of 128 bytes. 

FIGS. 8A to 9D; illustrate communication proce- 
50 - -dures between the game machine body 30 and the ex- 
ternal storage apparatus 91 and 92 by a packet de- 
scribed above. In particular, FIG. 8A illustrates a proce- 
dure wherein packet data arc transmitted from the game 
machine body 30 to the external storage apparatus 91 
55 and 92 via the repeater 40. First, a protocol Pro and a 
command Cmd are transmitted from the game machine 
body 30. The protocol Pro includes an identification 
code of the external storage apparatus, and the repeater 
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40 connects the external storage apparatus 91 and 92 
corresponding to the identification code to the game ma- 
chine body 30. Simultaneously with the transmission of 
the command Cmd ; each of the external storage appa- 
ratus 91 and 92 transmits a status Status representing 
a status of the external storage apparatus 91 and 92 
and an acknowledge Ack to the game machine body 30 
as seen from FIG. 8B. Upon reception of the acknowl- 
edge Ack ; the game machine body 30 sends out a sector 
Sec representing a storage position of RAMs in the ex- 
ternal storage apparatus, data of 1 28 bytes and a check 
sum CS. The external storage apparatus 91 and 92 
store the data to the storage position represented by the 

. L sector Sec. The^external storage apparatus 91 and 92 
receive the check sum CS transmitted theretoand trans- 
mit an acknowledge Ack and a transmission result Re- 
sult. By the communication procedure described above, 
the data sent out from the game machine body 30 are 
stored into the external storage apparatus 91 and 92. 

FIG. 8C illustrates a procedure of transmitting data 
from the external storage apparatus 91 and 92 to the 
game machine body 30 via therepeater-40. First, a pro- 

- tpcol Pro and a command Cmd are transmitted from the 
game machine body 30 - An identification code of the ex- 
ternal storage apparatus 91 and 92. is included in the 
protocol Pro, and the repeater 40 connects the external 
storage apparatus 91 and 92 corresponding to the iden- 
tification code to the game machine body 30 . -Simulta- 
neously when the command. Cmd is transmitted, a sta- 
tus Status and an. acknowledge Ack are transmitted 
from each of the external storage apparatus 9,1 and 92 
to the game machine body 30 as shown from Fig. 8D. 
Upon reception of the acknowledge Ack, the game ma- 
chine body 30 sends out a sectorSec indicating a . stor- 
age position of the RAMs in the external storage appa- 
ratus. The external storage apparatus 91 and 92 receive 
the sector Sec transmitted thereto and. transmit an ac- 
knowledge Ack, a sector Sec, data of 1 28 bytes, a check 
sum CS and a transmission result Result. By the com- 
munication procedure described above, tbe data stored 
in the storage position section Sec of the external stor- 
age means are sent to the gamemachine body 30 

FIGS. 9Ato9E illustrate communication timings be- 
tween the game machine body 30 and the operation ter- 
minal equipments 81 and 82 and external storage ap : 
paratus 91 and 92. FIG. 9B illustrates a transmission 
timing of operation data from the operation terminal 
equipment B1 to the game machine body 3Q- The game 
machine body 30 accepts transmission of operation da- 

. , ta from the operation terminal equipment 81 in response 

< to a vertical synchronizing signal illustrated, in FIG. 9A. 
FIG. 9C illustrates a transmission timing of operation da- 
ta from the operation terminal equipment 82 to the game 
machine body 30. Transmission of operation data from 
the operation terminal equipment 82 is performed con- 
tinuously to the transmission of operation data from the 
operation terminal equipment 81 to the game machine 
body 30 Also where three or more operation terminal 



equipments are connected to the game machine body 
30, transmission of operalion data proceeds in a similar 
manner. In other words, data of.all of the operation ter- 
minal equipments are transmitted successively to the 
5 game machine body 30 within one vertical synchroniza- 
tion period. 

. ; FIG. 9D illustrates a timing of communication of da- 
ta between the external storage apparatus 91 and the 
game machine body 30. Communication of data be- 

to tween the external storage apparatus 91 and the game 
machine body 30 is performed subsequently to the 
transmission of operation data from all of the operation 
terminal equipments to the game machine body 30. 
Then, communication of data between the external stor- 
es age apparatus.92 and the game machine body 30 is per- 
formed in a next vertical synchronizing period as seen 
from FIG. 9E. In other words, communication between 
, the external storage apparatus and the game machine 
body 30 performed such that, within one vertical syn- 

20 chroniztng period, it is performed between only one ex- 
ternal storage apparatus and the game machine body 
30. When data to. be .transmitted or received by one 
transmission operation, exceed 128 bytes, communica- 
tion of the data is performed over a plurality of vertical 

2S synchronizing periods. Further, the external storage ap- 
paratus 91 and the external storage apparatus 92 are 
. normally, communicated with the game machine body 
30 alternately every other vertical synchronizing period. 
With the game machine system described above, 

30 the two external storage apparatus 91 and 92 can be 
connected to the repeater 40 simultaneously and such 
two external storage apparatus 91 and 92 are provided 
in a one-by-one corresponding relationship to the two 
operation terminal equipments 81 and 82 connected to 

35 the repeater 40 so that individual data of the operation 
terminal equipments 81 and 82 are stored into the ex- 
ternal storage apparatus, 91 and 92, respectively. Con- 
.sequently^there is no necessity of re-connecting an ex- 
ternal storage apparatus for each operation terminal 

^o equipment connected to the repeater 40, and a sufficient 
capacity can be assured for the storage capacity which 
can be used for each one operation terminal equipment. 

The game machine system may be modified such 
that, for example, four terminal equipment-connectable 

45 transmission-reception sections 61 to 64 are provided 
for the repeater 40 as shown in FIGS. 10, 11 and 12 so 
that operation terminal equipments 31 to 84 may be con- 
. necled lo the terminal equipment-connectable transmis- 
sion-reception sections 61 to 64, respectively. 

so Referring first to FIG. 10, the modified game ma- 
chine system shown includes four storage apparatus- 
connectable transmission-reception sections 71 to 74 
as the storage apparatus-connectable transmission-re- 
ception sections of the repeater 40 such that external 

55 storage apparatus 91 to 94 can be connected to the stor- 
. age apparatus-connectable transmission-reception 
sections 71 to 74, respectively In this instance, the ex- 
ternal storage apparatus 91 to 94 are provided in a one- 
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by-one corresponding relationship to the operation ter- 
minal equipments 81 to 84 so that individual data of the 
operation terminal equipments 81 to 84 may be stored 
into the external storage apparatus 91 to 94, respective- 
ly. - - , ■ 

Meanwhile, the modified game machine system 
shown in FIG. 11 includes eight storage apparatus-con- 
nectable transmission-reception sections 71 to 78 pro- 
vided as the storage apparatus-connectable transmis- 
sion-reception sections of the repeater 40 such that ex- 
ternal storage apparatus 91 to 98 may be connected to 
the storage apparatus-connectable transmission-re- 
ception sections 71 lo78, respectively In this instance, 
the external storage apparatus 91 to 98 are provided in 
an one-by-lwo corresponding relationship to the opera- 
tion terminal equ;pments ; 8 1 to 84 such that individual 
data of the operation terminal equipment 81 may be 
stored into the externa! storage apparatus 91 and 92; 
individual data of the operation terminal equipment 82 
may be stored into the external storage apparatus 93 
and 94. individual data of the opeiation terminal equip- 
ment 83 may be stored into the external storage appa- 
ratus 95 and 95: and individual data of the operation ter- 
minal equipment 84 may be stored into the external stor- 
age apparatus 97 and 98. 

Where individual external storage apparatus have 
a comparatively large capacity; the game machine sys- 
tem may be modified in such a manner as shown in FIG. 
12 Referring to FIG 12. the modified game machine 
system includes a pair of storage apparatus-connecta- 
ble transmission-reception sections 71 and 72 provided 
as the storage apparatus-connectable transmission-re- 
ception sections of the repeater 40 such that a pair of 
external storage apparatus 9i and 92 may be connect- 
ed to the storage apparatus-connectable transmission- 
reception sections 71 and 72. respectively. In this in- 
stance, the external storage apparatus 91 and 92 are 
provided in a two-by-one corresponding relationship to 
operation terminal equipments '81 ■ to 84 such that' the 
external storage apparatus 91 may store data of the op- 
eration terminal equipments 81 and 82 and the external 
storage apparatus 92 may store data of the operation 
terminal equipments 83 and 84. • ' 

The corresponding relationship between operation 
terminal equipments and external storage apparatus 
may be determined, in place of being determined from 
a physical positional relationship between the terminal 
equipmenl-conneclable transmission-reception sec- 
tions of the repeater 40 to which the operation terminal 
equipments are connected and the storage apparatus- 
connectable transmission-reception sections of the re- 
peater 40 to which the external storage apparatus are 
connected, arbitrarily by designation of the game ma- 
chine body 30. 

Having described embodiments of the invention, it 
will be apparent to one of ordinary skill in the art that 
many changes and modifications can be made thereto 
without departing from the scope of the invention as set 



forth herein. 



Claims 

1. A repeater for a game machine, comprising: 

an operation terminal equipment-connectable 
' transmission-reception section for transmitting 
io and receiving data to and from' a plurality of op- 

eration terminal equipments; 
an external storage apparatus-connectable 
transmission-reception section for transmitting 
and receiving data to and from a plurality of ex- 
15 ' - ternal storage apparatus corresponding to said 
• * ■ plurality of 'operation terminal equipments; 

a game machine-connectable transmission-re- 
• *"" ception section for serially transmitting and re- 
ceiving data to and from a game machine body; 
20 - and' • 

control means for selectively connecting said 
- game machine-connectable transmisston-re- 
- ception section to said operation terminal 
' - equipment-connectable 1 - transmission-recep- 
25' " tion section or said external storage apparatus- 

cbnnectable transmission-reception section. 

' 2. ' A repeater for a game machine according*to* claim 
"V, wherein said operation terminal equipments 
30 ' transmit and receive data to and from said operation 
terminal equipment-connectable transmission-re- 
ception section by serial communication. - 

! 3. : A repeater for a game machine according. to v claim 
35 -i ; wherein said external storage apparatus : transmit 
'"*• and receive data-to and from said externahstorage 
apparatus-connectable ' transmission-reception 

- *■• section *by serial communication. 

4o : 4. A repeater'for a game machine according to claim 

- 1, wherein said control means transmits data of said 
• plurality of operation terminal equipments inputted 

from said operation terminal equipment-connecta- 
bletransmission-reception section collectively at a 
is time to said game machine body. : * 

5. A repeater for a game machine according to claim 
'1, wherein said game machine-connectable trans- 
mission-reception section is connected to an oper- 

so ' ation terminal equipement-connecfable transmis- 
sion-reception section of said game machine body. 

6. A repeater for a game machine according to claim 
1 , wherein said operation terminal equipments and 

55 said plurality of external storage apparatus corre- 
sponding to said operation terminal equipments are 
attached to positions of said repeater at which a cor- 
responding relationship between said operation ter- 
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minal equipments and said plurality of external stor- 
age apparatus can be identified. 

7. A repeater for a game machine according to claim 

2, wherein said operation terminal equipment-con- s 
nectable transmission-reception section is connect- 
ed for communication to said plurality of operation 
terminal equipments for each one vertical synchro- 
nization period. 

10 

8. A repeater for a game machine according to claim 
3 ; wherein said external storage apparatus-con- 
nectable transmission-reception section is connect- 
ed for communication to said plurality of external 
storage apparatus one by one for each one vertical is 
synchronization period 

9. A game system, comprising: 

a game machine body having an operation ter- 
minal equipment-connectable connection sec- 
tion: and 

a repeater connectable to said operation termi- 
nal equipment-connectabie connection section 
by serial communication and allowing connec- 
tion thereto of a plurality of operation terminal 
equipments and a plurality of external storage 
apparatus individually corresponding "to "said 
plurality of operation -terminal equipments by 
serial communication; 

said repeater including control means for sel.ee- 
tively connecting said plurality of operation ter- 
minal equipments and said plurality of external 
storage apparatus connected thereto to said 
game machine body. 
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